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0058209 #^ Qx}: 2003/11/22 

mm 

S ol^^H, ^ ^ ^ -=-4=^ (Metal Dot) ^S. 

SEth ^- ^S^^r, GaN3] A 1 

^ ^*Kr #31^; *)] 1 #<*t| ^ 2 ^-^-i- ^*Hr #7fl<4; »1 2 ^1 ^ 

^ GaN3] cge^ jl^JSL p^ GaN^) %^3L, A] 1 

^.S. ^^slJl, »1 3 »1 1 ^ l ^4 <H ^ #s}-##iliL 

*|] 2 ^^8r ^ff ^ ^ ^>5|-1-^ ifl^l (Metal Dot) 

<^7> db^> ^^-S.^ 5^^: *l 3 (current spreading)^! 7>^*H , Stb ilHMH ^ v 

t+JLfe W(photon)7> £ hbI-^M-^- ^ jatj.. 

£ 3 
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^•^-^>^ ^ =l {Transparent electrode of LED and fabrication 

method thereof} 

£ 3£r 4^ ^^f^ ^^^1 M-E^Vfl 3E#. 

£ 4fe 4€- tfM^ ^SH}^* A d^}7] 

301, 401, 501, 601, 701... p^S GaNTll 

302. . . JL&Sl p^ GaN3] % 303. . . ^^i-^ 

304... ^ ^r2)-## 305... ^JE^ Hfll #^ 

310 , 503 , 603 , 703... 402... *j) 1 

403. . . *f| 2 404. ..^13 

502... p+-lr0 602... p + -Zn0 

703... n+-Zn0 
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0058209 ^ 2003/11/22 

a4> ^- ^-t^^: ^-%^H1 ^tr ^-^-3>| , ^-*| wl^^^^K specif ic content resistence)-i: 

#+5L oil- Jf-sflAi i2]Jf<HH ^g-£]*r ?fl^^7> 4i^V ^ (current 

spreading)*! 7>^%H , 3^ iflJMH ^jqc^ uf-j^ ^4(photon)7}- ^S. & m}^ 

<15> ^^H" BlH*j<4 ^ # rlw>o]^ ^-^1-71 ^IH^r -^J^JE «> 

^SLS. ^3tt ^ *H ^ S^h 5. 

<ie> GaN^] ^S. a}sM^ 7 ]% SiC 7^ ^<4M <%$r 

ZLejji, ^£r^ £-5loiH A>2j-o"l^ 7m £^ SiC 7m $H GaN3l^ t^^f^ 
w^#(buffer layer)-2.S. ^^-a^Ijl, <>1^- JH^^IM #71 $H GaNfs 

-iel^CSiH n^ GaN# #7] n *§ GaNTfl ^ 

o]^, ^-71 n*g GaNTll # ^ ^^(°^>-f #^-2: ^f,)^. ^SKa, zi ^ofl p 
^ GaN^l ^ xi\ *i^lL3,*\ #51*11 ^^V* ^St^. 

<18> *}x}b\ £ «>^r P^ GaN3l #(101) $H -2-^ 7}^ 

1 ^#(102) <^l^itfl vl^(Ni)-i: ^Amch n.^JL a>71 *ll 1 ^#(102) ^ , ^ti^H 
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0058209 QxV- 2003/11/22 

»1 2 ^#(103) #(Au)-i- ^^(HO)* ^^^^1^ # 

S. l£- <« €^*>7l 4m JE^l*}. 

<i9> ^, p ^ GaN^l #(101) 3H Ni, Pt, Ti, Cr, Au ^j-^ ^rfr 'M^H *H 1 

^r#(102)^°r ^H^, zl $H ^-(Au)^ *fl 2 ^#(103)^: ^zM^ 
^■(110)* t €4. ^K^Q Ni/Au ol-g-sjji Sitf. 

<20> rfs. s_ 2^1 M-B)-^ ti>^ ^o] , -tt^-l-ol ^ ^^S)^ ^| 1 -§-##(202)-§r 

GaN31 #(201) ^^Al^lJL, o]^o)] ^30} J^tr *fl 2 ^#(203) ffl ? 

(Au)-g: * ^db7> °H ^ -&9H&# 

(212)^- Jf-^SrTfl -8-7] Gaiin #(201) ^^(220)* ^*l7l^r 

s. 2^ ^Hfl Jf-^^- *fls^^ tH»- 41» -£^7] 3m 

<2i> o]o| ^ o-|-g--&><^ ^f-^q-g- *§>S*rfe tflS^o] pD GaNTfl #(201) 

3lo)l s^H(Co)4 ^-(Au)^r ^r^-S-S. JM *y±.mr 5EW^r ^7Ha) 

^■sH 'Co-0' ^*l7]^r «<HM 5£^-. SEtb ^-71 JST&mCCo) tfl^H vM(Ni)^: 

<23> ojtiV^ o,^ A>2}-1- ^27} 0>^ ^iHH ^(S. 1 

#5fc)4Hfe f til^^^-Sj-ol 10-2 Q cm 2 Bfl^- ^ofAi 7}# ^ 7}^% ^ 

^7> 3j*|7fl ^ 'current spreader ' S-*\ $ °4^°r ^r^M 
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0058209 QxV' 2003/11/22 

<24> 3£^r, £. 2» *fl2:«<HH 3*fl ^ A 33fe ^^H^r, 

1MH ^ ^-^^ 'hetero epitaxial' *^Jl, 'polycrystalline' 

^S7> s)*Ui, tflofl ^fltsHr ^ ^ ^ ^L5fl«?l(grain)l:^ s]*lH i*K£*l| ifl 

^3.^3 #0.3. M-^.^ ^>#^ ^ 3Efc ^ ^£]7l nfl^r^l £°.3. 

<25> o]o\) ttf^, W]^^^ o] S ^A-l ^^-oflA^ ^g-S)^ ?fl^^7> 4l7> iflJfS. 

SI #-!r ^(current spreading)^ 7>^>£^- ^ , I£tr tflJj^H ^^<H M- 

iLfe ^-7>(photon)7> & ^ 9X5^ *Kr «r^*H ^^ojj tfl^. <S^7> 

[^o] o]-^> *> fe 71 jq-^ii 

^26> ^ ^o r> Hl^^^ ^J7 o]» StflAi <q-MAi ^^^7} r±:7> xfl^jjL 

^ #-?r ^ (current spreading)^ 7}^M , SEtb ^7} ^*\)*\ v-j-.o_i=. 

7>( p hoton)7> iq^ML ^ otV^u}-^: ^ 5^ ^^7>^ g zz. ^ls^* *f|^-4] 

:27> 42-3 -§- ^*h7l ^ ^ ^ ^%^7>^ Jf^^r, 
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0058209 ^ 2003/11/22 

<28> i ^fi-g. ^l^M^ ^sHHt^; 

<29> *j| 3 ^3)- #7l ^4? -ftS?-*** *H 1 ^°1 ^ 

oo ^ 2 o] = o]^^ , #7] ^ ^ (Metal Dot) 

^BflS. ^ * i#*Hr ^ 5a^. 

<3i> #7l^ 42-;*^ ^^-71 ^r%4i^ 

<32> ptg GaN^l # *ll 1 ^tt* $-S«Hr #3]^; 

<33> #71 *11 1 ^r§^ * 2 ^##^r ^*Kr ^1^; 

<34> # 7 i ^11 2 #<*fl *il 3 *l^*Rr #31; ^ 

<35> #^7> 5L^€ ^7H1^ #71 ^Sj-l-oll tfltb ^^Hl« 

<36> #71 GaN^l #^ <3^£r JL^S. GaNTll %^SLS. ^SjoL, 

<37> #7l *ll 1 ^T^fr ^ ^#^-9.^ ^=I^L, 

<38> #71 all 3 ^7] all 1 *1) 1 ^4 ^"t Mff^ 

a ^#£|JL, 

<39> #7] all 2 ^1!^ #7l ^-4? #s}-§-^ ^ ^ ^1"^ (Metal Dot) ^ 

*fl^ 3ls# *fl<l ^#s)^ #31; ♦ iWfe ^°fl ^- 

<40> oi<4 ^cfl <^>i£, aj^^^-^-i- ©i* j§-*i)a| ^#3^ 7flel 

<H7> ±x\ ^S.s] ^QizV 5) ^(current spreading) °1 , ^^r 4i*r OHMH ^ 

<4i> ol^-, ^Jj^ S.#-g- £ ^<H1 tcj-^- #afl*| 
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0058209 %:% °rk*Y- 2003/11/22 

< 42 > £ 3r £ ttj-s ^^^^ M-^-^ S^o]rf. 

<43> . 5- 3«^1 q-Bh^ £r l-^^l ^ ^^(310)^: ^ 

(303)4, ^ ^##(304) ^ afll (305)S. =LZ\JL, ^7} if-^^ 

(310)£r al^-S GaN3] #(302) -M $U>>I , GaNTfl #(302)£r p 

^ GaNTll #(301) #°fl 

<44> <*|7H, ^"71 «fl^ #^(305)^- -#7] ^ ^>5l-l-#(303)4 ^ #s|"l-#(304) 

A5. ^^^^-(310) 3H*H1 (Metal Dot) ^3)3. ^^M, 'conductive 

bridge'S.^^ °H, #7] #5L^ tifll 1^(305)^ #7) ^^^-(310) ifl 

<45> ZLS]^, o]<4 ^^^^ ^*Kr £ 4# 

<46> Tg^, ^*i^M- ^^Al^jl7s> ^ p ^ GaNTfl #(401) p-(In, Al)GaN# 

*\] 1 ^r#(402)^r <^7H, >a-7] ^ 1 ^r#(402)£- ^5^0] ^*>ZL p 

^ GaNTfl #(401)^- <>l-*Hr ^mtfl GaN^Rr ^ ^K#*| N-^ aV-g-^ 0 ] ^ 

<47> #7] 1 -^#(402) -tfofl »1 2 ^#(403)^ ^"71 2 % 

^r#(403)£- W ^VsJ-l- <£NH ^-#^(^5.^ yfll £33 305 ^S)^ -g- 
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0058209 #3 U*}: 2003/11/22 

<4S> S«h .^"71 ^1 2 ^f#(403) #*fl^r *ll 3 ^r#(404)* ts) $-8*1*14. ^7W, #7l 
*)1 3 ^#(404)^ ^-71 ^ 1 ^#(402)4 i$3f ^s\^ <i^5l ^<*IH ^ #4##( 

£ 3^ 304 *<>i*mi ^ $x$= ^4^- ^4. 

<49> oi^. ^o], 3^ $43$ 44#<i 3i«H ^Mr ^^s.-H, #4i» aWfe # 

<^X\ £*|5l(3^ #4^4 4^«4. °H 44, £* *&*°1 *l*83»l €4. 

<50> -f^i #7] *fl 1 #4f#(402)* <>l^Mr ^r8r, -Sri* i^"4fe 1*1 2j ^ (SE^ 1-4 

^4 *H #71 p$ GaNTfl #(401) €^Kr Mg-H ^ ^S^l ^*fli§H=r <t^» 

*^*4. °H 44, #7] *H 1 ^f#(402)£- '(*ll 1 #^)-Qxide:H'CE. 3$) ^ 

4? &3Btfr&, 303)^ ^27} E)3L, ptf GaN7fl #(401)^8: GaN3l #(£. 3^1 

302)4 P^ GaNTi] #(JE 3^ 30D-2.3. $^3^1 ^4. 
<5i> n^-ol ^-71 *fl 1 =-^#(402)* °l^Rr ^4p8- Aj- 7 ] p ^ GaN741 #(401)* $>S«Hr # 

€ °*mtj} GaN4 ^-f-^l #7] "fl^, ^1 '(*fl 1 ^r)-nitride'4 £* ^^-^^ 

°1 'H^Tfl s)o] A4 ^Tfl €4. 

<52> ZLEjjI, #7] *fl 3 ^#(404)4 »1 1 ^#(402) 4*H ^5. 

^<H4*1 m^A^. '(*ll 3 ^)-(*i| 1 #^)^1 #41:' (2- 3^1 304) 

°1 *§^4. '(^| 1 ^)-0xide:H'#(£ 3^1 #4* #4##, 303)4 4-ir°W 

#* ^4*1 3<H, i4 %<>) ±.x\ #o_3. ufl#£|£S. §i=. 71^-i: tb4 

*3> atb, #71 *j| 2 #<*r#(403)* °1^tt ^ <t^ej #41" ^fl^- 

°fi (Metal DoO'CsU^ wfl<g £ 30} 305 #a).§. $^4>ll €4. °1^ 
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0058209 QxV- 2003/11/22 

^ ^€ -^r^-i: f^l €S^^r ^7fl 'Conduction Bridge' 

^^o.^ ^^^"(310)^1 ^-frl- "Fa^fe 'Current Spreader ' S.^ ^ ^ 

* §711 

<54> o}<2}- -g^^ 3.715S)- t£f S^iLSAi ifl^-^ 2^<>] 7}^} 

7) ^sHS" (photon) °1 i^V #J°3. e)^- ^ BfiJ-^ ^ ^ 

^(photon path)^ ^ ^7fl ^t}. 

<55> o]2\. ^ ^Tg6j) Cf^-olj- ^ £Aj| <g-£ ^ O}!}. 

<56> *-^ ( A>i: ^Sr^M^I T5>Jfo)l ^7fl^ GaN^] o) ^ ^ 

<57> M-o>7>, TCBCICO conducting Bridge)^ ^ 7l^g- sj-b Sl^SH ^ 

1-^1^ S€ ^ ?fl^°1 €3*JH3* ^^l7]7l7> -g-ol^-O;^ i*} tfl^H 

*M8€ ^7>(photon)7> M#^§^ ^ HL^ #^3^ *H*l7ti ^7>fil 

^* ^7l^O.S. *g ^ 
<58> uJ-o]-7> 2^ TC0 ^"t Wl-^r 7s}^7> <t^S *fl-f tV^M *fl-g-*f| , ^ 

^-i- ^r^^l^- ^2:^, ^Hl^i ' current -spr eader ' , 'Photon path', 'Absorption 
factor against inferfacial energy's.^ 7}^o] 3-^o_£.*\ ^^>^ #7]^ , ^2:3, 
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0058209 *3 <&*V- 2003/11/22 

<eo> - XI 1 : Pd, Ir, Zn, Ni 

<6i> - X| 2 '•• Au, Pt 

<62> - XI 3 : ZnO, IrO, Ir, Ni , Pd, Zn, V 

<63> a|7H, *| 1 ^g-fr °l^Rr Xb^ol ^Tfl ^5)^ «V-§-^ 

^-^o] N *]- ^<HM-X1 p-(In, ADGaN-vfl^l ^Xl^Kr £^5* 

(compensation) *HMI #M 35.3., ^ « ^<>1 ^HXl 

<64> XI 2 ^#^r opPfe #^^r (Metal Dot)# =r 5&*r 

^ i*^* #*r^ ^-f^ 4HH*<>1 

o] o]i|Lo^]*] ^ =-4=^ ^ *V°H ^ ^Hsfl Si (strain) SUM 

<3^3X1 3(Dot)^ ^BflS.^ ol^xixi €4. ^r3* 

XI ^4. OH, ^ ^-fr ^S}, ^ ^. 7>^ ^ # 

^- 371 ^ *r &X1 €4. 

<65> ^-7i xi i ^ x] 2 i-w saw 

^(Enthalpy Energy (KJ /mole of atoms))* W ^ r r. ^. Pd. ^ . Zn - Ni - 

# ufl^. -g-o]^ ^£.3*1, zl oflui^l^ Pd-0(-56), Ni-0(-120), Ir-0(-80), 
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0058209 ^ 2003/11/22 

Zn-0(-174)^ 3M: M-E^tf. Au, Ptfe ^ ^f-S^l . ^ ^ 

3£j Au-O(-l-lO), Pt-0(+ ^ vW^. 

<67> o]£)- ^ p -(in, ADGaN^ *fl 1 ^f^S. Ir§- ^^Kn, ^ ^ 

ol] 2 Au« *ll 3 #^SLg. ZnO» ^^l^JL ^ £-^7HH <t 

^Sl# 550'C<*lH ^^Kr ^-Mtt T=V^-4 ^ 

<68> p -( In> Al)GaN/p+-(In, Al)GaN/Ir0:H/Ir-Zn0(Au^r ^r33 ^Bf)s xV5)-# ifl^-ofl 

<69> <^7H, Ir0:H^r Irofl ^ H.2.3.(Ir=4.7eV, Ir0:H ^5.4eV) pll 

^ tg^ofl e 7l^» ^ ^ $X>\) S£*, 5]^ t^/^-^^-S. ^-Sfl 

*H. ^sflro] rf^^(polycrystal) 3Hr3] tiVlsr}^ GaN^ 

^(epitaxial)^ M« #7fl £4. , #J=Lofl t§^s)^ i r - Zn0 ^^sj-l-^o] ^ ^ 

Efls^3i)^A]^(heteroepitaxial)^: *B^1 ^Tfl €4. ^-^> 

tflJfolH ^(photon) °1 ^ «o v #€ *r SdSL-^ *Hfe3) 7H^4. 

, <&3$ 3*^ 31^ 7 >^t() *]H.5. £^ AlS|^o] 3.711 *g=#€ 4= &7fi €4". 

<70> "& ^T%4l7> ^-^^^-o) t} = oflS.^ £5^^1 £ 7^ 

^^Sr ^51 I5^l£7^^ ^^7>^ ^-^^O] 
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0058209 ^ 2003/11/22 

r?7> ^ t £ 76I] &6\ t £ ^xgofl o^-sV^ p f§ GaN^l ^(701) $H aL^^ n+ 

^ Zn0#(702)^1 ^3<H 8°.^, ^ ^H^" ^^(703)* ^W, W 

^^(703)^: H5L^ % ^^o] -<Hr% ^€ ^S. & , £3lt 

<78> Zn0#(702)^r ^*Hr ^JLiMr, ^E^l- <>l-fr«M °1* 

5]aL flo.^, MOCVD* <>l-§-*1H U-^S S-^jl °l-8-*Kr ^-2- 

at> ZnO, A1 2 0 3 e}o»* ol-g-^H ^7HAi #^p># *r 

ZnO *4Hl Al°l "n-conduction dopant' 3*1 *r-§-*r>ll ZnO» 
+ ^Tfl ^x^-. o]o} £0] tgA^ ZnO« JS.^ S.^^ ZnO:Al SEfe AZ0(A1 doped ZnO) 

<79> o]4 ^ 6^§>^ ^4 ^ ^-gr 4 s 

<80> ^. 7l p tg GaNTfl #(501)(601) i^^-^(10 18 cm- 3 <>l-tf)» ^ P + *t Ir0(502) BE 

Zn0(602)« ^Al^Jl3.Ai, =L fl<* T^fe W ^ 3^(503) (603) °1 ti|*<ti 
(turnnelling) ^H&^H 1M1 ^ ^* °l* *r €4. ^, 31*=. £3 § - # 

^ IrO^I- Zn07> zl f^<3] ^3HH 3^ (turnnelling 

layer 7]^ *}t\) 331 o]» ^ <>]§ ^ s)^ sM^r. 

o]^- > ^.£7} ^ 7 ^>j| -=j-4^ ^>£^l] ^^^^ (metal semiconductor contact barrier) 
41 ^^^^l <q*H 7fls)^(carriers)7> Jl = .E.3. *r<£^7fl ^ 

^05. 03-374 o^t^. SEtb, n+^S Zn0^(702)7> Sft°l^H. ^ T^^fe # 

7) ^^(703)^ ^HleH ^7fl -2.^ °1» *t ^Tfl €^r. 
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7i> s. 5<=fl 51*M * GaN^l ^(501) $H 

jL=8^H(10l8cm-3 o]>a-)# ^ IrO#(502)^l * <S 3 <H . fl-M . ^ 3H*r 
(503)* S#*M| €i%. ^7H. #7l ^M^(503)-£ ^ ^^(l^tfl, 

Co-0/Au,.Ni-0/Au 444 ^£ fl-Stf. #71 5L 3* #2*H <M« MW<>1 «8# 

^H, #71 Ir0^(502)£r tl-M- ^ HJ-^* **B*1 *84€ ^ fl^. 

<73> ^£r, ^3S)B)^ Al^J* ^-§-sflA| f^Hr IrO SE^r Ir Bf^N 

tfl^H #^7> 3L"t€ 7>^ *^"V* °l-§-*fl^ ^* <r«8*Hr B ^°14. 

<74> se cfE- ^^-S^, Ir* °l«ll 5) Bl (evaporator) 2.^ PVDCPhysical Vapor 

Deposition) «<HH1 ?*re t}-*ofl #^7> i^oj flfe ftfl7H-H 400t: °1 

#31 aL^r^A-1 <t^j2l» ^^.S^ ^^^r ^5. 5^. °H . 7>3S(|7> 'p-conduction' 

* #31 sa>n 

<75> zl^jl, £ 6^1 «>^r £°1, GaN3l *<601) S^** 

£(10l8 cm -3 ol#)l- ^ Zn0f-(602)«1 *§#5M 5£-°°l , ^ ¥^^(603)* 4 

A^>7fl ^cf. <^7l^, #7l ^€^"(603)^ &SSm- % °1 4 s 

£ fla.^, #71 £ 3* ^-S^H ^€ ^M^^l ^€ ^5. Sl^r. 

<76> o} 7 H, #71 p+^ Zn0#(602)* *§^*Rr HJ^i^r MBE, M0CVD» °l-§-*iH 

^« *r °1 ^-f^m P* A>-g.^7fl % + , ZnO #^7> 

%_igs)o] oj^ 7 >^ 1-21-2:45+ PH 3 * ol-g-tflA-1 jl^s p tg Zn0# f^l^ <r M0CVD 
Si ZnCl 2 ^r 02. PH 3 » °l-8-3W ^#*m M €4. 
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:M-1 

*1» ^"IH ?W)7l ^\ ^ ^ 

^(current spreading)*! 7tf?*H . ^ ^\ M^fe ^>(photon)7> 
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# 
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1] 

^ 2 o]^^]^, ^-71 ^ g ^#^^1 ^3 (Metal Dot) 

3*413. Hll^ -i- 5L^-*m 3* *Hr 

2] 

*i] i^i 5a°w, 

^-7] *)1 1 Pd, Ir, Zn, Ni ^"ir ^3-°. 3. ^ M 

»i i^i 5&°h, 

#71 741 1 ^rSr #^ 0 ] GaN3l #-§-^<>l ^ Ir^S] *3£-3 
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0058209 . ^ 2003/11/22 

^. 7 ] ^4*-% ^BflS. ^^3£|^ tifll (conductive bridge)^ 

6] 

^7] A 2 ^#£r Au, PT -M^fe 2^ 

I^T 1 * 7] 

^7) A 3 ZnO, IrO, Ir, Ni, Pd, Zn, V -54^3^ tfrfe * 

8] 

GaNTfl f^; 

^-71 GaN31 # tfJfofl ^ A 3€ jI^JE. p3 GaN3l 

^-71 ol^S. p^ GaN3l % $H A 1 - - -M** 3 ^ 

^ 2 ol^^H, ^-71 ^ ^"t ^l-f^l 3 (Metal Dot) 
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9] 

*0 eft 6 * 9X^*\, 

#7l GaN^l p-(In, ADGaN^^l 3* ^SJlS. ^^>. 
10] 

GaN3l %■ #«*(| A 1 ^*Vfe 

%y\ A i A 2 ^*Kr 

#7i *i] 2 #<*« *l) 3 *§^*Rf * 

#db7} *fl7]^A] #7l ^l-oll ^*H, 

#7l GaN3l ^ W <8^£r ttS. p^ GaNTfl #.£3. *|#£)^, 
#71 211 1 ^f^8r ^^^lul, 
#71 3 #71 1 «l^Rr *)1 1 

#71 all 2 ^^£r #71 ^ #^-1-^ £ ^ -9r3-#^ (Metal Dot) *g 

Bfl^l nflt #^5. S^fe ^1; ♦ 3L^Kr 3* ^^-S. *Hf- ^^}^ 

11] 

A HHH 5a°W. 

#7l p^ GaNTfl p-(In, Al)GaN^°] ^8 -£3. ^ *f|2: 
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0 5 8 209 2003/11/22 



[3^8- 121 

*fl 10^ 

^7) A 1 ^4^fr Pd, Ir, Zn, Ni *8^3fe ^ ^ 

Wtt 13] 

*ll 10^1 5&°H. 

#7] 7$ 1 #4^* ^l^Rr ^l^ol ^3. ^ ^± 

14] 

*\] 10^1 5tl°1^, 

^-71 2)1 1 ^#-ir °1^Rr #€^r #71 p^g GaN3l ^4 ^-g-^o] ^ 
[^^J- 15] 

#7] m^^l W < t^^7> *W. #7l *!] 1 ^"^^ #7l GaN 

31 #^.5.^ ^« #71 p^ GaN 7}] #3 ^f^r p^ GaNTfl ^-^ 
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[^^8- 16] 

^ lO^l Si^l, 

^"71 -§-4^ ^BflS. D^fe #5.^ ^ (conductive bridge)^ 

A^o) ^ ^ s.^ *Kr ^^7}^ • 

[3^*8- 171 

^ 10^1 A^H, 

%7] A 2 Au, PT WW S^fe 3* *Hr 

[31 T 1 * 18] 

*0 10^1 5a<^, 

#7] *ll 3 ^S^fr ZnO, IrO, Ir, Ni , Pd, Zn, V *§^=)fe 

AS. ^:^7>^ all 2^ . 

[^t 1 -* 19] 

p^ GaNTll tt; 

<#7] p^ GaN^l %- Wfl %^ 3*5. -ir^l" ^xVs^fs ^ 
20] 

*H 19*^1 SH>H, 

#7l p^g GaNTll p-(In, Al)GaN#«?l ^8-^3. *>*r W^V. 
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21] 

#7] ^MWW* pMrOS. ^^T^, S£^r p + -ZnOS. ^5^*4, BE 

n+-ZnOS. ^€ %-§r <L5L ^^>- 
HJt** 22] 

X] 5ft°H. 

>8-7l Ni/Au^ ^ ^^MM", Sfe Co-O/Au^ ^ ^3 

7^-, Sfe Ni-O/Au^l 3^ t§^€ 3^§- ^8-2-3. *Kr ^^>. 

I^t 1 * 23] 

xi 19*^1 su^i, ^#^"£r 

xi i ^^s. ^#^4; 

XI 2 °1*<H*M, #7] ^ ^ -Wlrf^l (Metal Dot) 

*l« M: * ^«1*H ^« 3^Sr ^ 0.5. 

24] 

XI 21^1 $H*i, 

^71 XI 1 ^^r8r Pd, Ir, Zn, Ni -M^lfe **±3- 
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m^i- 25] 

^. 7 -| ^BflS. H-S^fe- tiflt (conductive bridge)^. 

^ ^ ^ <L3. t^*V. 

26] 

^-7] ail 2 ^f^r Au, PT f^IM 3* 4^8 ^ ^^>. 

[3^8- 27] 

ail 21*^1 sa^-H, 

#7] all 3 ZnO, IrO, Ir, Hi. Pd, Zn, V *e|X| 3^ ^ * 
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